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Utilizing Biotic Soil for 

Landfill Closure



Agenda

•Case Study Overview

• Landfill Closure

• Design Drivers

• Soil Testing and Amendments

• Vegetation

• Erosion Control

• Results and Conclusions
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Case Study – Initial Experience

• Landfill expansion - Piedmont

•Construction – protective cover

• Long interior slopes

•Weekly rain events
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South Wake Landfill Closure Project
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Design Drivers

• Stormwater approach

• Phased construction

• Use of on-site soils
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Stormwater Approach - Berms
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Stormwater Approach - Bermless
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Berms



Stormwater Approach - Bermless
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Berms

CRITICAL 

LOCATION



Design Criteria

•Minimize soil and seed loss

• Protect the rock

13



Phased Construction
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Design Criteria

•Minimize soil and seed loss

• Protect the rock

• Identifying year round stabilization 
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On-site Soils

•Control costs

•Characteristics varied
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Design Criteria

•Minimize soil and seed loss

• Protect the rock

• Identifying year round stabilization

• Poor soils
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Critical Success Factors

•Minimize soil/seed loss

•Quick stabilization

• Protect infrastructure (rock)

•Growth in a variety of 
seasons

• Amend poor soils
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5 Fundamentals to Successful 

Stabilization

• Understand Your Substrate

• Pick the Right Plant Species

• Select the Right Erosion Control 
Material

• Ensure Proper Installation

• Conduct Inspection and 
Maintenance Activities
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Soil Testing

• Typically topsoil is applied - none 
available on-site

• Soil was available on-site
•Would this material be suitable for use 
with an Engineered Soil Amendment to 
improve agronomics?

•9 samples
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Soil Testing - Results
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Soil Testing - Results
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Soil Testing - Results
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Soil Testing – Amendment Selection
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•Organic Deficiency
•Biotic Soil Media

•Biostimulants

• Nutrient Deficiency
•N-P-K Fertilizer

• Lime Material

• pH Imbalance
• Lime Material

These Photos by Unknown Author is licensed under CC BY-SA



Soil Testing – Organic Deficiency
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• Biotic Soil Media

• Biostimulants



Biotic Soil Media

• Biotic Soil Media (BSM) is 
designed to accelerate 
development of soils.

• BSM improves the soil 
profile and composition 
by adding organic 
matter, biostimulants and 
soil building components 
to create a more 
favorable growing 
environment.
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Soil Testing – Nutrient Deficiency
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• N-P-K Fertilizer
•Balanced “Triple 19” applied with 
BSM

• Lime Material - adds Calcium
•Micronized Lime – applied with 
BSM

•Agricultural Lime – Incorporated 
to a 6-inch depth



Soil Testing – pH Imbalance
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• Fast-Acting soil pH Modifier – NeutraLime™ Dry
•80 lb/acre applied with BSM

• Agricultural Lime
•6,500 lb/acre incorporated to a depth of 6 inches

•Based on 100% Calcium Carbonate Equivalence (CCE)



Soil Testing – Amendment Specification
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Vegetation Selection
• Project Located in the Transition Zone 

of the U.S.
• Blend of Cool and Warm-Season 

Species

• Hardy, low maintenance grasses to 
form a dense vegetative cover

• Nitrogen Fixing species for long term 
source of N

• Seeding will occur at various times 
throughout the year



Vegetation Selection



Erosion Control Selection

•Max. Slope Gradient 3H:1V 

• Slope Lengths up to 150 ft

• Slopes to be Cat-Tracked

• Flexterra HP-FGM or Approved 
Equivalent Selected



Traditional Cover System
Standard design is 18” cover soil and ~6” topsoil



Updated Cover System



Phased Construction
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Stabilization Schedule

Area 2: Oct. 2017 - 4.5 AC

Area 3: Nov. 2017 - 4 AC

Area 1: Jan. 2018 - 3.2 AC

Area 4: Apr. 2018 - 4.4 AC

Area 5: May 2018 - 4.3 AC
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Updated Landfill Cover – Oct 2017



Updated Landfill Cover – Nov 2017



Updated Landfill Cover – Aug 2018



Updated Landfill Cover – Aug 2019



Updated Landfill Cover – Aug 2019



Tracking Soil Health – Aug 2019
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Tracking Soil Health – Aug 2019
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Parameter Unit 2016 2019

Soil Classification n/a Sandy Loam Sandy Loam

pH n/a 4.6 - 5.6 6.0

Organic Matter % 1.2 - 2.2 4.6

Iron (Fe) ppm 30.8 - 772 37.2

Manganese (Mn) ppm 7.2 - 99.4 4.0



Conclusions
• Success in demanding 

environments

• Being receptive to 
technologies



Questions

For additional questions or information contact: 

Kenton Yang – SCS Engineers

(919) 397-5863 

kyang@scsengineers.com 
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